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A SUBSEA EXPLOITATION DEVICE 

TECHNICAL FIELD 

5 The present invention relates to a subsea oil and/ or gas exploitation 
device, comprising at least one guide member for guiding subsea 
equipment that is to be landed and connected to said device into a 
connecting position in relation to said device. 

10 It should be understood that such "guiding^ may include that either 
of the device itself or the subsea equipment to which it is to be con- 
nected defines the moving element, the movement of which is con- 
trolled or affected by means of the guide member. 

15 It should be noted that the device may define any element or module 
that is to be connected to other elements or modules in a subsea 
plant or installation. However, as the invention is particularly suit- 
able for improving the guiding of Christmas tree (X-mas tree) or valve 
tree constructions and blow out preventing (BOP) devices onto well 

20 templates that form a base unit on the sea bottom, the invention will 
be described by way of example to such an application. 

BACKGROUND OF THE INVENTION AND PRIOR ART 

25 According to prior art, for example as described in US 4,174,01 1, a 
subsea oil or gas exploitation device comprises a sea floor template 
that is lowered to the sea bottom for the purpose of defining a base 
for further equipment needed, such as a Christmas tree construction 
for each drill hole and a blow out preventer device. 

30 

Typically, the template comprises a plurality of well subsea equip- 
ment guides. Normally, such well equipment guides comprise a plu- 
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rality of posts that stand up from a position adjacent individual drill- 
ing holes. From said posts, guiding wires extend to a top side device 
such as a floating vessel, from which further equipment such as 
Christmas tree arrangements and BOP devices can be lowered down 
5 to their operative position on top of the template, initially guided by 
the wires and finally by the posts. For this purpose, holes or the like 
aire provided in the equipment in question for reception of said posts. 

This kind of wire guideline arrangement has the advantage of permit- 
10 ting relatively rapid and precise guiding of said equipment down to 
the template, as long as the depth does not become too large. At lar- 
ger depths, for example more than 800 metres, it will become increas- 
ingly difficult to avoid that the wires get twisted into each other due 
to their movements as a result of underwater streams etc. If the wires 
15 get twisted, further guiding by means thereof becomes impossible, 
something that cannot be tolerated for safety reasons as well as op- 
erational and economical reasons. 

THE OBJECT OF THE INVENTION 

20 

It is an object of the present invention to present a subsea oil and/ or 
gas exploitation device as initially defined that facilitates positioning 
of subsea equipment onto said exploitation device without the use of 
guidelines that extend from a top side arrangement to the device that 
25 defines the base for the equipment, or to the equipment, if it is the 
latter that defines the base for the device. 

The inventive device shall promote a smooth positioning into engage- 
ment between the device and the equipment, regardless which one of 
30 the two is the moving one. 
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It is also an object to provide a device that promotes firm engagement 
between the device and the equipment that is to connected thereto. 

BRIEF DESCRIPTION OF THE INVENTION 

5 

The object of the invention is achieved by means of the initially de- 
fined device, characterised in that said at least one guide member 
comprises an array of projections provided for the purpose of engag- 
ing corresponding recesses arranged in a corresponding guide mem- 
10 ber of the subsea equipment. 

Preferably, each projection has a tapered end portion for the purpose 
of facilitating the initial insertion of the projection into the corre- 
sponding recess. 

15 

For the purpose of further facilitating the insertion of the projections 
into the recesses each projection comprises an outer layer of a low- 
friction materiad, preferably a polymer, most preferably poly-tetra- 
fluor-ethylene, PTFE. As an alternative or supplement thereto, the 
20 inner periphery of the recesses may also present a layer of a low- 
friction material, such as PTFE or any other suitable pol5nner that is 
able to withstand the harsh conditions at the operation site of the de- 
vice. 

25 The object of the invention is also achieved by means of the initially 
defined device, characterised in that each guide member comprises 
an array of recesses provided for the purpose of engaging correspond- 
ing projections arranged at a corresponding guide member of the 
subsea equipment to be connected thereto. As seen, this is the in- 

30 verted case of the device as described above. 
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Preferably, tJie device comprises a hollow body, the inner periphery of 
which defines a truncated cone, said recesses being provided in the 
wall of said body. Thanks to the provision of this specific geometry, 
the walls that define the truncated cone can be taken advantage of 
5 for the purpose of initially catching and guiding a corresponding 
guide member of the equipment into alignment with the guide mem- 
ber of the device. 

According to a preferred embodiment, the hollow body defines a fun- 
10 nel, and the recesses are provided in the wall of the funnel. 

Preferably, the projections or recesses of an individual guide member 
are evenly angularly distributed around a centre axis of the guide 
member. In particulsir, in the case the subsea equipment is a Christ- 
15 mas tree or a blow out preventer said projections or recesses are 

preferably evenly angularly distributed around a centre axis of a well 
hole or a well drill hole or a pipe leading from such a hole of the guide 
member as well. 

20 According to one embodiment of the invention the device is a base 
device that is to be located on the sea bottom. Preferably, the device 
defines a template, and the equipment that is to be seated thereon 
may for instance comprise a Christmas tree and/ or a blow out pre- 
venter device. The inverted case is also possible, i.e. when the device 

25 constitutes a Christmas tree or a blow out preventer device. 

However, it should be understood that the device, in a more general 
embodiment of the invention, may constitute any element or module 
for subsea operation that is to be connected to further subsea equip- 
30 ment. Examples of such modules are a pump, e.g. an electric pump, 
a de-sander apparatus, a de-oiler apparatus, a separator, a trans- 
former or a subsea frequency converter. 
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Further features and advantages of the present invention are to be 
found in the following detailed description of a preferred embodiment 
as well as in the accompanying drawings. 

5 

BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will now be described 
with reference to the annexed drawings on which: 

10 

Fig. 1 is a schematic perspective view of a well slot in a tem- 
plate/device showing a guidelineless permanent guide base according 
to a first embodiment of the invention, 

15 Fig. 2 is a schematic perspective view of a second embodiment of a 
device according the invention, where the subsea equipment is a X- 
mas tree, 

Fig. 3 is a schematic perspective view showing a device according to 
20 the invention during connection to further subsea equipment, pro- 
vided with a guide member according to the invention, 

Fig. 4 is a view showing a set of Christmas tree arrangements and a 
BOP in a position in which they are landed onto their respective well 
25 slots of a well template. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 shows a schematic perspective view of a well slot in a tem- 
30 plate/ device with a guidelineless permanent guide base (GLL PGB) 
according to a first embodiment of the invention. The device com- 
prises a weU template or base structure 1 that is provided for the 
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purpose of operating as a supporting and stabilising frame at the bot- 
tom of the sea and to which further well subsea equipment such as, 
here, a plurality of Christmas tree arrangements 2 and a blow out 
preventer 3 are attached substantially vertically from above. 

5 

The well template 1 comprises a plurality of interconnected structure 
parts at least some of which presents a well hole or a well drill hole 
guiding element 4. Here, the well hole guiding element 4 comprises a 
body with a throughole or an upstanding tube, through which a well- 
10 head will be guided and landed and to which a Christmas tree ar- 
rangement 2 is to be connected and locked into in order to conduct 
oil and/ or gas that is obtained from the well through a manifold sys- 
tem of the template to further equipment such as, for example, differ- 
ent kinds of separators for separation of oil from water and gas. 

15 

Circumferentially around at least some of the well hole guiding ele- 
ments 4, there is arranged a guiding member 5 including a guideline- 
less permanent guide base that comprises an array, here an annular 
pattern, of projections in the form of vertically arranged, upstanding 

20 or projecting fins 6 for the purpose of engaging any equipment that is 
to be landed or attached to the structure part in question. Such 
equipment may include a Christmas tree 2 or a BOP 3. In the pre- 
ferred embodiments as shown in Figs. 1-4, each fin 6 has a generally 
rectangular cross section. The free end of each fin 6 is tapered in a 

25 radial direction such that it has a sloping radial outer edge. The 

thickness of each fin 6 is also reduced towards the free end thereof. 
The set of fins 6 defines a fin block or key element. Further, the fins 6 
are permanently installed but are preferably designed removably ar- 
ranged so as to be easily retrievable by a remotely operated vehicle 

30 (ROV) in order to for example replace them in case of damage. 
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In Fig. 2 there is shown a supplementing guide member 7 that is ad- 
vantageously attached to or forming part of a subsea equipment, 
such as a Christmas tree 2, to be guided to and landed on one of the 
parts of the template adapted for that purpose. The supplementing 
5 guide member 7 comprises a funnel the wide end of which is pointing 
towards the guiding member 5 arranged thereunder (not shown) dur- 
ing the landing of the Christmas tree 2 on the template 1 . 

In the wall of the funnel 7 there are provided recesses in the form of 
10 slots or guiding openings 8 each of which extends through the funnel 
wall. The number of slots and the array in which they are positioned 
corresponds to the number of fins 6 and the array in which the fins 6 
are arranged. Accordingly, the guide member 5 matches the supple- 
menting guide member 7. 

15 

The fins 6 of guide member 5, and the slots 8 of the supplementing 
guide member 7, are arranged in a generally uniform pattern around 
and at an equal distance from a centre axis of the guide member 5 
and supplementing guide member 7 respectively. Accordingly, the 

20 slots 8 are arranged equidistant from the centre axis, the longitudinal 
axis, of the funnel 6, while the fins 6 are arranged generally equidis- 
tant from the through-hole of the well hole guiding element 4. Pref- 
erably, the number of fins 6 of a single guide member 5 is three or 
four. However, other numbers are also contemplated within the scope 

25 of the invention. 

The fins 6 and the slots 8 may preferably be angularly evenly distrib- 
uted with regard to the central axis of the guide member 5 and the 
supplementing guide member 7 (the funnel) respectively. The width of 
30 the wide end of the funnel 7 is substantiadly larger than the maxi- 
mum width occupied by the set of fins 6 of one individual guide 
member, such that the funnel 7 will actually act as a guide for guid- 
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ing the fins 6 into engagement with the slots 8, or guiding the slots 8 
into engagement with the fins 6, depending on which part is the mov- 
ing one. For the purpose of further facilitating the insertion of the fins 
into the slots, each fin in the preferred embodiments as shown in 
5 Figs. 1-4 is covered with an outer low- friction material layer of poly- 
tetra-fluor-ethylene, PTFE. As an alternative or supplement thereto, 
the inner periphery of the slots may also preferably be provided with 
a layer of PTFE or any other suitable polymer that is able to with- 
stand the harsh conditions at the operation site of the device. 

10 

It should be understood that the invention also includes the inverted 
situation when the guide member 7 consisting of funnel 7 with slots 
8 is provided on the template 1, and the corresponding guide member 
5 with the fins 6 is provided on the subsea equipment 2, 3 to be 
15 landed on the template and connected thereto. 

In particular, as can be seen in Fig. 2, the invention also suggests the 
use of a double-directed guide connection arrangement comprising 
two guide members 5, 7 that are arranged for connection to a respec- 
20 tive corresponding or supplementing guide member in opposite direc- 
tions. Any subsea equipment, such as the X-mas tree as shown in 
Fig. 2, that is likely to be in an intermediate position, connected to 
other equipment below as well as above itself, may preferably be pro- 
vided with such a double-directed connection arrangement. 

25 

It should be realised that the above presentation of the invention has 
been made by way of example, and that alternative embodiments will 
be obvious for a person skilled in the art without going beyond the 
scope of protection as claimed in the annexed patent claims sup- 
30 ported by the description and the ginnexed drawings. 
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For example, a plurality of projection, recess and funnel geometries is 
possible within the scope of the invention, as well as the number of 
fins and openings and the patterns in which they are arranged. 

5 The main advantage of the invention is, however, that it promotes 
landing and engagement of equipment on a subsea oil and gas exploi- 
tation device at large depths without the need of using particular 
guidelines for that purpose. 



